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1 l^llJ<^m<^<J5^7&^T■-^^°Jllm?^t>t^cB^$t^;g>^:*^3^^7•->'^•^MJ: •) ^>iitffimiao 

[0 0 7 5] 
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mi l-Cfi. fS'l^liffi^-;' Kl 0 3ir— o(^yX;H 1 0 7&*^tt?> TV ^ J X)V 

10 7. mkHkl 0 9S.U'^^1 1 l**yX;n 1 0ri:li5|a3tLT?^^$tLTV^*o 
10 0 7 61 

tfc. z.(n)^'nM3\mMM^^^'^ \ 0 1 fSi^iitii^';' Kl 0 3 lii ;&fK<$<^n±m 

) tCf&^tT?S{$:n±ffi^^;/ Kl 0 3 =^^tt^-tir^m^'S:LTV^;5,i:^v^;i^ it^Mrtt:^) 
lt^1--2>Z::^f6]tlT^#D±ai^>;/ Kl 0 3 «r#ib$ii-'2)^ t l;J;-p-C?^#:iiffi^-;' Kl 0 3 

:^[6jic(^)<^»tt*#i 0 2 ^#iii$-i^s«=^L/cJ^-a-> y^'^wmmtmB.'^w^ 
1 0 2o#i&:Jj[Riicii:^-r^:^jiRit'?st#ia:m^y ki o 3 t-cv> 

S o 

10 0 7 7] 

oT^^V^L> :ftT-*o-C'J>^v>o ^#mffi<^ffi'^Vs [V] J: ^1-0 ) ftttBm^ 1 0 7 

t-enj!jp-t^^#mi±epMi o 4 a/0^?>«$:}xTv>^o ^'i-mffiVsii, le^tt^^t i 

0 2(n>m.^^^^-j Kl 0 31iJ<^Ml 0 2 a<^a®«<i (^:ftfe^*mi:-r^o ) t^i "91^ 
Je^t^-CV^^o IP*). Jf6^14^#l 0 2 0M1 0 2 al*IO»Mm^^^=£rti-il!IL. ^ife=Sr 
Ifeiii: L/^mi 0 2 aO^M«ftom:^'(il^Vn>ax [V] i: ^®afi<^«/h'lil=Sr Vmin 

[V] (Vinin< Vn.ax) t L . :&:^'fii Vma x t ft/h-ffi Vm i n i: <^ W^ji^ ^S" V I max-D i n I [V 

10 4 a{i<^C^ (A) ^^ptTt-f^-t^ffiVs^^Btajm^l 0 7 td^nipi-^o 

[1^1 11 



[0 0 7 8] 

ClvlT-. «©^V|max-B.inl ^S:^'fitVmax]5.y*^S/h'(iVo,in-C^t-i:^ (B) (^) J: ^ 

1^1 2] 



max-nun 



= l^max-^nrinl (B) 



1^1 31 

V +v . 

■IT max mm /q^ 

mid 2^ 

[0 0 7 91 

wm^mi 1 0 2 (Dmrnmrnt, ^-^n.mmu i o 4 a i o r^^mjat Vs /^^nita 
m^i 0 7icenip$tL-&ttriw^M«'f4fft-J:^'Cii!i^L^c^)<^-eib'S>o Cvi-r-. ^-^mffi 

epMl 0 4 aJ'J: JjeniP^tL^S't^JEOlfeJ&'SrSl 3 t'^-^o HI 1 3 l':feV>T. 

{4iitai«3gii 0 7 t'ei]ijn$tL-&mJE^^t. ^tttithffiMi o 7 tcmff>5)*ensn^tL$&i6 
T/5>ibo^P4=^^-ro ^-^mjEEnwi 0 4 atrio-cm 3 tc^i-i^^^^mjEVs 

>6TOn$tL;2, i:. mWifeC. ^ii^-ti^l^l 0 2(^M1 0 2 a7&«^m$tL-2.i^ tC^^-C 
v><2,o 55ji5. lai 1 lC:fev*T^#mJEenMl 0 4 aOIE:ft(7)|^]§{ijSfr-caboT^>^v*o 
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[0 0 8 01 

(mm 

WLi$-^m^y Kl 0 3 lC#*&$^xTfe[#:qi:ttl'v«7 Kl 0 3<Dy^X}Vl 1 0 Htm ^ tL 
[0 0 8 11 

fc^ Isa^^^i: LTJi, 7lc> COClas HBr, HNO3, Ha P O4 
> H2S04^ SOCI2. SO2CI2. FS03U^j:hf^mifhfi:ho^mWii^tLXii^ 

7'^y^v-;^^ tert-y^y-;^^ 4 - 2 -^y^ y ^y"J)i^T 

p -iJ^ ^i:*o-7j^y-;vii ; v:tdr-9->'. y;^^^-;^, ji^i^^ij^y 

3 — 7=-;i'> ;^ •f-;Hrn v;!/^*, a:.-^;i/-tn v;i/:/^ yf-;Hr n y jr. 

KU if<^^-'r;v0 ; T-b h ^ > 2 4 ^ y > 

, h y ^y >^ifc7)^ h ; f^i?. v^^nng^^, V')^uu^m^j:if<Dm 

; f^^-^^>'v> lim- n-y^;i'. i^m^ 

^yjr:^;u, ^m^^V>'. ^^y'ntfwv, -bD y ;vy*T-b7"- h . y^;v*;nfh- 

^;-hn^^>', :::hn^>'-b>, T-bh^hU;^> y°n h V j^^'i/y-h 

/'?Vn^h';;V, yj^-5^;i'T5 ^.f^V^v^T 

5 T-V>> N-y^;vT-Uy> N, N- vy ^;vt-ij o-h^v^v^^. p 
-b;v^vy. tf^ijv^, kfUvy. a-tf3V>, 2. 6-;vf-v>. ^yu^'. y 

5 N, N-va^^;V>^;VAT5 K. T-bhT5K. N-y -^-^VT-fe h T 5 K. N-y 
^;i'ynn°:t>T5 K> N, N, N', N* h y y N-y ^;vt: n U 

af<7)-^0^>ft^!^^ ; V y ;v y. * ^ y ;i/ * ^ > ^ ifo-^iS^'ft-^^IK \^y^ 

^;i, 1 -i;^' nnj:.:J' 1, 2-yi?nnj^^>, 1, 1, 1 - h 'j iJ' n njc^ > 
^ 1, 1, 1, 2 -X h 9^ nnjc^ 1, 1, 2, 2 h y ^ nna^^ 
^nnji^j'y, 1, 2 - v:?' n nai.'f- p > (c i s -) . r- h 7 o n jcf-vy, 2-i7 
nny^y^ 1 — n n — 2 — y ^;vy'n/N°y^ 2 — n o - 2 — y f-;vynyN°>^ yn 

[0 0 8 21 

. yX;v-citet »9 J:9^:3ffl:*:3^^4r^Jt{f. #JcftiIiS$ti*v^o PDP. C 

RT, FED>5rifcom^#:i: L-Cti, J: 1} ^ tLTV^^ ^> ^:#tCgJim^ < ffiv^«& i 
i:^5-C^;|)o ■e?iJ£}^> 555-fe^3t;#i: LT, (Y, G d ) B O3 : E u . Y O3 : E u ^ if> 
m.^'^%m-h. LT. Zn2Si04:Mn^ BaAli2 0i9:Mn. (Ba, Sr, Mg) 
O-tf-AUOsIMn^rif. LT. BaMgAlMOzsIEu. BaMg 

A 110O17 : Eu*if:d«^tf ^tL^o ±M.(r>^^m%-^^mm.^±.\-^'^m-:.wk'^^^fz 

}sb\z^ ^W^^y^~-^'mvc^^(0'hm^\.^^o ffiv^p>tL;|,/NM y^J^-i: LTii. 

^ a.-^;v-fc:;VD — y •9^;i'-lr;i/D — y.^ ^hn-lr;i/n-y^ Sl^-b^^n — y, t: Kn:^^ 
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^ U '-K V ^ -^^Ji^^ 9 2 -oi 5^ t?' ^ 'J V- h • ^ ^ U ;v 

7 U iJ' V V- b • 2 - t Kn^v'j^^;!/^ ^ U h**'^^^ 

UN, N-i^^^;vT^ V;vT5 K^h'OjKV (;>t^) T^"; ;VT 5 msi ; ^-H V 
if v- > • 7 ; tSSi^ ^f&^u<^^a;h° u j^;^ x;i/Wlt ; u T'n e v- 

; ; S B R> NB R 9x ; 7*^;^ hU> ; T 

A, -zfiVyy, T7VfT=i'A, n-:^j>^ h ^TiiL.^ ^^"J-y^ ts'y^^.y 

[0 0 8 31 

J^^. CRT(D^iti^<DM^. FED (y ^ - y 3 >mr^ -f) <Dikit 

tLTfi. ii-teniij. m^mm- (-7^;^^, ^^u. fits =5: t-) aMTOJ. ^aen 

W^OJSiM> iPX^g^t LTtifiS*;^. ^jli*t^ifco:$:miSM=Srffiv>/^M*. /nM:^, 

jSffl -t ^ c: ;5«t? § o 
[0 0 8 4] 

Btmmffiensn^s^^m^^ i o 4 (n^'^wmim i o 4 a j: »3 5£#mjE*ensn-r 

ii-h^ (A) , (B) , (C) J: iJ^tmJEVsSr^aej^o 
[0 0 8 51 

thffi^-y Kl 0 3 'IrW^^^So ^*5. j^iit'l***^ 1 0 2 tfKfrlim^y Kl 0 3 OM:* 

?^#:iim^2' Kl 0 3 05^«j=Sr§i$^-r^6Dt laiJIWI^tC. ^-^mJEepMl O 4 al^U: O 
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^10 7 K^'BmS.Y s-^mM^K^ t y X}]^ 1 1 OO^^i:j^01±^l 0 2 tOf^tc 
m#**iiC> yX;H 1 0<^5fe^^c?^^$^^/clltttiPl 1 2-A>h^^^Ul 0 2 tdlfiltt 

T?s#7{i*iihffi$:h.-i>o la 1 3 t^^i" J: ^ mM^&mtLfz\i±mmmi 0 7 (Dm.&^v^ 

r^<75M^V (T) mffiV (T) {i-^cO^#mEEVs t^oT:fe»9. mjiv ( 

T) (i^ (A) <^Vs^'ttw#|^L'rv^;g,o nil 3 (a) <D^7 y (OmBX-^Lfzm^O) 
J: d ^r^-^Uff VsTi^lthffim^ 1 0 7 irM^ tL^tt-l>*^ 5S#mJBEepilPSB 1 0 4 a J: 

(W1±»*tl 0 2 ti^LTTSfrftttB^y Kl 0 3 =^*BMfi^tCjt*^-li:XV^;|,coT-) , m 
m^mUl 0 20M1 0 2 a j;;i,i^S55V^°^J'->c:^>'^$a^o ^:i5. El 1 3 ( 

a) <D^^y(Dm^X^Lfzf^m<7)jtt>\)iZ^ mis (b) 0^^^7 0||^-e^Lfi^5^ 

o^'^^mvsTb^^'^mmwMi 0 4 aicj: oithmuMi 0 7 iceni}D§tt-c^>s,v>o 

[0 0 8 6] 

ttz. mm^mui o 2<Dmi o 2 ai*i<^^^,^c±«:yx;n 1 0;&sii3i-r'2>^t3> 

m^W^ziB\^^X^m^&Ul 0 2 60M1 0 2 a<^^Mmfi^^&«twJ:o-C{f ibov^Tv^-C 

fttmmMi 0 7 tcepj3n$tL;i.^'tmffiVs7&^^ (a) ^mfzLx\^>^<Dx. 0 2 

[0 0 8 7] 

^mitmUl 0 2 0M1 0 2 aOMmf^^S'^'SrMJL^ < T'^^v^-i^ «1<7)J^ 
102 102a <Dm L#^:^:^Mmffii I? ^i+rS^tC^^i; ^^-^ 

#mjE^iti:fflmmi 0 7 icepjjnftLjf^v^o 

[0 0 8 8] 

^^cl::. 3fi:|i||g(^^-||Jfe5^S-C*;2»i^mtR?IS^#i!i:m^«2 0 1 tzov^xEl 4 

y^^xmrnir^o 

n 1 4 izm-rx d tc. i<^g^m^3iM?s#:id:m^«2 o i m~mmj^m(Dm'mm.3\ 
mmi^ittmmmi o i iSLi^[±m^y ki o 3 1> litm'm&mu^mm^m^^ 

2 0 4 h^Amt-'&o m'^Htm^-;' Kl 0 3 0«^{i^-^M5^i^<^^'^fc|WiC-e*^:*« 

. ia:aimffien*n#^*^m#^2 0 4<7)«^{i^-^]te3^^<^^^t^^^o m-mm^m 
m<Dm^xii]itmms.mn^mm^m^^ 1 0 4 ^^-^^'^mm^epip-r^ ^) ox^^izn l 
> ^-«m^o»'^-e{±ti:tBmj±enjp^^«^m¥^2 0 4 36«/'?;v>'.mj±^w-r;& 

"Cab -So 
[0 0 8 9] 

i<^D±tiimi£epjip^^*^m¥^2 0 4{i, mm^mmt t/t-^o^NMrxsjEVi 

^v>o ) ^-fttmm^l 0 7lC'^B#epi)ni-*56^«jEepM2 0 4 a ?8[#Olltffi«rff 9 

/NMTxmEEViiiMLTHtffi^® 1 0 7 ^cep^J^i-^/^°;^;^mJEepM2 0 4 b 

'b«^$^^Tv>^o tJfeoT. ^iitiMmtLfzi±mmmi 0 7 <^mi±=SrB#r^<7)Mmv (t 

) xm-rt. /^•;^;^mMM2 0 4 b^^^^ifc^oJ^-^tcfimJEV (T) ti/^W'Tv^m 
) « (/nM T^mffiVl^-/^•;^;^msv2) t?— ^t55:oTv>;&o 

[0 0 9 0] 

CClt?^ /nM T:^mJEVi i: (/-^^ T7.mj±Vi+>'^;v;^IIJEV2) cod t><^)il'^^r < t ^> 
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(A) omffiVs .[V] i:mfz-tx'jiizm^^fir^>&o 

[0 0 9 1] 

A-f^e^jlcti. /^M7;^«JEVl*:i:/^'filVmin*j|gx.li::^^fiV^,ax*^^::ll^^■r'?)^:^ ith 
ffim^l 0 7<7)^JEV (T) (DrnM-^miS (a) <75:i^9 7(7)^|tXtiIlIl 5 (b) Oif 

o ill 5 (a) <DV9 7(Dm.mx-iiy^)V7.m.KY2^1EKWi^Lfzi^^X-^^ . 13 1 5 ( 

) (A) <^mEEV8=Sr?if^i-j:d ^^^^•;^^mBEV2^rl^^1-*le^s***•^>o 

[0 0 9 2] 

111 5 (a) <Di^77lCi3V^-r. mffV (T) (/N'-r T>^ml±Vl+/^°;^^ 

V2-f r^teVniid) C^-?^ T^mJEVi-tfWffiVmid) J:»9^):^^v^o IE115 (b) <^ 
^9 7tci3V^Tmi±V (T) OS^^cffi^^Vs^^r^^^SEEViT-abo-Cff^rnVmid i i9 ^>i^< 
. SJEV (T) (Dft/h-fi^O* (^^M7:^mJEVl+/^°;^7.mBEV2) T'*boT4'K'(itVmid i 
•9 ^>1g:< 'fcoTV^;5o *7t, 015 (b) <D^7 y l,Z^\^^X . W^ilV.id -/nM t:^ 
mJEVl-^^•;^;^mffiV2) (>'^M7;^mJEVl-4'r5'(ilVmid) i:«9f>:^#v^o 
10 0 9 31 

m-kizii. mEEV (T) (DmMUmie (a) (^^^9-7(7)^^<oJ: ^ ti^^o ^fc. 
TxmffiVi=S:«:/J>'liV.i„mTlw^^-r<5 t ^> ti/>-;i'XmJEV2 'S-:aic^^L/im^lc 
fi, mffiV (T) (Dm^Umi e (b) <75i^^-7 0||^^<^J; ^ iZfj:^^ CICIT?, HI 60 

(A) omJEVs^it^^LTV^tL}^, /N-;i/;^mffiV2{±if<:7)j: ^ ^:>(it-r^)^v^:d^ ^n* 
T;^mffiVi5&«^ (A) omffiVs^SlfcL-CV^JSrV^fc, (^'^-f T;^mJEVi +>'"f;v;^m 
JEV2) (A) <Dm&Vsi:mit-rir>izy^)i^:^'m]±V2^n^-t^'Z^Wif^^^o 
[0 0 9 41 

Ell 6 (a) 0:J^7 7ic:fev^-c. msv (T) 0^:^^!:*^ (/^M T;=^mJE Vi 

V2-4'F^ffiVmid) 7!>^' (^^MT;^mJEVl-4•FBmVmid) J:i9^):^^v^o HI 6 (b) O 

JEVi+/N°;v>!.IIJEV2) t^^x\y>^ii^. (4'^B^^itVmid-^^MT^mffiVl->'^•;^y^«JE 
V2) 56* (4'P^'iiv„,id-^^M7;^llJEVl) xy)i>iz^\^^o 

[0 0 9 51 

J^-^tCfi. mJEV (T) <^^&?f^(illl 1 7 (a) (DV9y(Dm^^^iviZtj:^o ttz^ 
T^^KJEVi ^«/h'(ilVB,inmTl::iS^1--2> 1 1 iz^-^}]^:^mmY2'tlEKWC&Lfzm^K 

it. mffiv (T) (Dm^itmi 7 (b) Oij^7 7<^iiiioj:-5t-*So cicit?, hi 70 
^^yKi3\^^xmmiimm^^L. mmim^^miro hi 7tci5v^T. /Nvrxmmv 

EEV2) (A) <^mJEVs=£:?|!S7t-tJ:9 {::^'?J^;^SffiV2*t£^i-*'E^^*«2b-2>o 
[0 0 9 61 

HI 7 (a) 60^^^7tci3V^-c. m£EV (T) (^S:;>cii>&VsM TTiSBEVi T-^ ^ T^" 

m^YmiiX^ i>i^<. mjEv (t) (^ft/h-ii:** (^NM7>^mi±Vi+/N°;^>?.mi±V2) x 

*boTtf»l^^VBidJ: "J *oTv^^o tfc, HI 7 (a) (D^yyiZ^x^^X. i^"^ 

^TxmJEVi-'t'K^iVmid) i: ('t'MV>.id-v'^MTxmJEVl-/■?;^J^mJEV2) (D 

d-fbt'^hii^—lj-^^. m-^J:^) iii^^^^o —yj. HI 7 (b) Oi^7 7t;i3v^-c. m&v 
(T) (/^MT^mBEVl+/^';^;^^BEV2) t**)o -c4'F^1tV»,id i ^>^« < 

. mJEV (T) (^ft/hffij&VsM r;^^ffiViT-^-Qt:4'F^^Vmid J; «9 ^)®< ^<3-CV^^o 
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tfz. mi 7 (b) (7)V9yi,zi3\^^x^ (/^MT;^®J±Vl+^^°;^;^mJIV2-4'r5'liVmi 
[0 0 9 7] 

lthmmJEenJn¥^*^m^^ 2 O 4 (T)^^^^!]^ 2 0 4 a]5:^^V^•;^xmJEE^W2 
0 4 btcj; i9mi£=^W-r'?>Bfrt'^#14*#l 0 2(7)M1 0 2 a 1*10^^14^^ 

:^1fiVmaxS.t>'#/h'ttV»int' J: 19^ (A) > (B) , (C) it^h. ^NMT;^mJEVi t ( 
/^MT>^^BEVl+^^•;^>^mJEV2) (^d*.<^^^^< t ^>-:&7&«^ (A) <Dms.Ysimtz 

[0 0 9 8] 

thtb^^;' Kl 0 3 ^^Wj^^^o ^J:ii. mm^^U 1 0 2 t f^^fthtb^-;' Kl 0 3 COM:^ 
mi^&m^y Fl 0 3(Dmmimti^1r^<DtmmmiiZ, ^#mi±ePM2 O 4 atcj: »9 

Mi-'&5e#ms«-^'f-f T^^mjBEVitcigjeL-c/NM T;^mjEViS-ia:tiim®i 0 iKwrn 

■tio -e-LT. j^^teil^tl 0 2 a:?e[#:iJtffl^y Kl 0 3 O ^ *.<^iJ?3& < ti>-1f^^Wt 
$-^rv^;5.Btic, Bff3e<7)^-r 5 >^^-c/^';^;^mJEe[]M2 0 4 b J;oT^>°;v;^mJEV2 
^yNMT^mJ±Vit:::EeLTlii:ttim^l 0 7 t-epJPi-'&o Dtm^ffil 0 7iz (ysMTX 

mJEVi+^N-;v;^«ffiV2) 3&^epin$tL;5,i:. yX;n i o (D^^K=m^^fifz^tmn i i 

2 10 2 iz\ai\,fxWLi¥ii^mmtLx\±m^fi. i^js^tt^ i o 2 tc^wu 

ooj^att^>N-l 0 2RV'^i^\±{ii^y Fl 0 3<0d*.(^i>^< t i,—1j^^W}^'^r\^^ 
^<DX. mm^mUl 0 20® 1 0 2 alcji F-;' ^:{l^'b^:'l.^^°^'->y^»^?^^$tL^o 
[0 0 9 9] 

tfz. mB^AUl 0 2 (DM 1 0 2 al*I<^a&^.i'Ji^yX;l/ 1 l 0 75«aiii- B# ic , -e 

o.*jr{iiitm«@i 0 7 ^^h&ci-zmmzxox^mL. ^<7),^.<DmMmiiL:^^mt-r^o 
m^Wiizis\^^xmm^^ui o 2<^mi o 2 aco^Mm^^^^'K^t^ictorif ^ov^tv^t 

^^W'T;^mJEVi t (^NMT;^mJEVi+^N';i'y^mJEV2) ■fc,(^i!?*< t 
^ (A) imfzLX\^>^(DX. Ml 0 2 aP«3<^>if<^,^-ei-^<^^M«fj5:t-^'fkL> Ml 

^ t i: ^) , -es KX^ XWii^<Ofitm^^-^^ C ^ i: =lr E;&jh-t- ^ ^ t :b^X § >S o 
[0 10 0] 

MWB±ffi^a 1 0 1 t |WI;^l-^#:ti:m^'7 F 1 0 3 ^M^mL. :i<Dmi$-l±m^y F 1 0 

WLi$-<oi±m^n^mzo^},zi^m^^mt L/i/^•;^;^^fi^T*^^I^ttamJ±'Srlltmm@l 

0 7tcEpsni-*i!i:ffimjEeniin¥^3 o 4 ?0t#oitfcm«-ff ^itftco cv] =s•*'C.^^: l/c 

^aS^JE^-thffim^l 0 7 [zm^iir^^tizX^X^m'&.&Ul 0 20M1 0 2 a^WM 

■t'i>^m¥S-e*-&^»iEmam¥^3 o 5 i:. i:MKMrm-t^o 

[0101] 

ti:mmmepSD#-S3 0 4 icj; •jepijn^tL^itfcmmmti^K^^ithm^-;' fi 0 3(^yx;v 1 

1 0;j>ipt8[#55*iitm$tLse<^mffif a^±tt. (d icj: i9*4C)ibtLSo ^ 

OJ: ^ ^PttamEEl- J:^m#5&VX;n 1 0 t^ii^14^*tl 0 2 i:<^)Htc^C, VX;H 

1 oi^ftfcmn 1 1 2 a^hm^if^^m^fi^ X ^ jc:&otv^^o 
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>V> 




mi 4] 



(1) 

fzfzL. y : ^^^(D^m'mi [N/m] . eo :*2gOifm^ [F/m] . d : 
<r>nUW^ (l!tmP<^it:#) [m] . h: ^ X;v-^*rp^SgSI [m] , k : 
-^K^-r^Jt^^ic (1 . 5<k<8. 5) t-r-So 
10 10 2] 

. ^^mj±en»n¥^3 o 5 ^fpi&^-ii-^o »umjEen»^3 0 5 ^mn^^fz^ 

^gt^thm^^;; K 1 0 3 imWj^^^o ^i3> 1 0 2 tfl^#:P±m^';' K 1 0 3 <^ 

[0 10 3] 

^mm,m 107 t'^^smffij&^ensn^ti^^ t i ot. ^ittt^# 1 0 2 102a 

\±J 1 0 t^iI^L:^cg|5^-eg^m$tL;So mM'&.^-^l 0 2:?5.«#P±m-^^;' Kl 0 

z<D^^(D{^fj: < ^ •^t:v^;s<^-e . j^^tt^^i 0 2 1 0 2 aikW 

i^m$^^> Ml 0 2 al*I<7)OTmi2^#**— ^l-JSrSo 
[0 10 4] 

-fr-So Wimi 1 i;S:C>VX;n^^i^i i 3 l^t::?g[#?r«f&-r'&o -?-LT. 

^tt1S«tcJ:oTj^^tt»#l 0 2 S-^iiii^-iiroo. K^»1t«tC J: oTTgL^ftttH^ 
>y Kl 0 3 =^Si!)$-^^o 'S^is, j^^te*#l 0 2 fc?i^#litai^y Fl 0 3<Dmij^mWj 
i^-fr-C^>^v^L. i:'t>'b>0--:^ -It 'l./ilt-e^^^v^o LT, ttmmJEEnin^© 3 

0 4 =Srf^Ki$-<t. i^#'tt^*tl 0 2 tr^^qtm-^y K 1 0 3<^^ *>(^i>^ < 
i6^^tTV^;S,^tc:. ^5g<^^>f 5 V^^t^lttmmJEepini^^S O 4 tCJ:oTIlttlimJEESrltfcffi 

mMi 0 7 frcenijn^i)o atmm^ii 0 7 tcntmrnjE^^'EPin^tL^i:, yx;n 1 oco^>^ 
I'^^^^a/ciimp 1 1 2 ;5^^^#i±*it 1 0 2 l,zmi1rx•mi^^mmtLxl±m^i^. ^ 

^tt^^tl 0 2 lc»WL7tM;e)«K>y h i: L■C31^^$^^^o ^ <^ J: ^ ^;I^ttbmE^m-r 
* vi t =^^J?iILo-c?i^^1±^# 1 0 2RX/mi^l±W,^y Fl 0 3<7)^-t,o/!,-^< tii — 
lJ^mWs^tX\,>^<D-C. mm^m^l 0 20M1 0 2 a Kti VH^h^^^-^^ 
J^^^iv^o C:i-e> ^^14**^1 0 2<^M1 0 2 a=S:^mL. Ml 0 2 a|*I<D^Mmi£ 

[0 10 5] 

S^gl 0 7-e^l9. atffim^l 0 7 7&^i^ll^m^=S:*:}3frv>/::o L/6-t> yX;n l OO 

^)(^T'^o-c^>^v>o ^KT^j^-^tcti, ia:ffimjE7&>*ia:mm«i 0 7 tcepsn$^xictt'2>Rs>9> 

[0 10 6] 

m^^xwim-f^o 
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o i tmmi^. fE^^nttB^y ki o 3 i:, utajmrnenin^^s o 4 t«r 

[0 10 7] 

tfz. ^0«^S^51Mri£#ti:ffi^e4 0 1 {i. «m£benjp^^3 0 5 Oft^b I9 frc, 
m^^U 1 0 2 1 0 2 a KMJpimW^fi^ iiti> izmm^&U 102<^Ml02ai£r 

mm-r^mm^4 o 5t^K^m-r^o i^«#4 o bn. ki o a 

^>^v^L> #i!)-^-f tc@^$tLTv^-C^>^v^o ^m^4 0 5{i, m#*4't^J:'S^^O^ 
mm\.x^'mir:i>WimmMM1j^(0^^xhoX%^\>>o WM^A 0 5*«3n-^-Sc«:& 

m.mmm<Dtiui-^w^m'm^x\ttj:<^^ Mmm^Wii-^m.i)-^\zM^^mmM, at a 0 k 

ii:'l±*#l 0 2 tcjao*lt^ii:trJ:.«9> :t >#H^^j^ii^'l±&*t 1 0 2 tc-^x.^ ^ t 
[0 10 8] 

t-r. yx;n 1 0 tc^#=sr^^L^v^;ycigt?, ntffimaepsn^^a o 4 ^>f^i&$-ii:-r 

ic, mm^A 0 5i::J;oTSfelttt»*i-l 0 2 0M1 0 2 a^#«:e^mi-^o eitticj: 
ife#tt^#l 0 2 OBI 0 2 aF«3<^^Mm^2:^^7&*-^lc^JSo 
[0 10 9] 

^t^. Ml 1 i:s.t;^vx;n*i»!Ej^i 1 smzm^^m^ir^o ^Lx. ^ummm 

iz.J:-:>X^m^mUl 0 2 =S:#tt$-^oo, /x-;^ K^««t; J: oTtS^efctB^y Kl 0 
SimWj^^^o jjgiii14^l 0 2 a:?e[#:ia:m^y Kl 0 30M:;^^^l*$-*Ti 

tlj$-^. ^tt^^t 1 0 2 K 1 0 3<Dv-fb<D^-fj: < t ^) — :^ #1* $ i^r tT 

v^'i>B#{-> m^<Di$^^ < y ^x^tmm&ma^^s o 4 irictoTntaimii^ithm^mi 0 
7Kwn\-t^o litmmmi 0 7 Kittmmmii^m-m^fL^ t y 1 1 otmm^^ui 0 
2 t(Dmizmm^^^. yx;vi 1 0 (D^-miz^^^tifz^tmn 1 1 2 7b^hmB^^ui 
0 2 liZ^i^fxwimmm t Lxi±m-^ it. mm^B^u 1 0 2 ic«?^u7t«/5^K^;' > t l 

Kl 0 3 0^*,0^!;"*< t z^'Sr^ili^'i^rv^^t^-r, i^^'ttlfe^l 0 2 

C7)B1 0 2 a tr{4 Ky h:^^h^j:i>^-^^~y-i^M^^fl^o i^T% ipfeiit'^^^t 1 0 2 <7)M 
10 2 a^mW,L. Ml 0 2 a F^IOMmfi^^:^^— #t-'S:o-CV^;2,<^-e, ?K#<7)B±mi: 
7b^-mzi-^:it:b^x^:httiii,z, Umizx^xmi^<o(±myf^M^^^c:h;it^m±ir 
-Sit § S o 
[0 110] 

i>(Dx^'DXi>§,\r^o ^i<Dm^izii. i!±tBmi±/&*iiffim^i o 7^-e^J^$^^^^t^Pl'9> 
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: 19/ 



[0 1 1 11 
[itl 5] 

' (4) 

#?ecMl^:t5lt'?)^:S?feS [m] "C^^. A c =2 tt y hV e oV^T^ii) ttSo 
Il&l 6] 



(5) 



Il^l 71 



V<h 



Tuy 



s^d (6) 



•cab -So 



mi 81 



Q = Ine^aVd 



Q : yX;i/5fc^SBtci|jfe$tt*mW [C] . eo \ %^(om'^^ [F/m] , 
e '.^<Dmn^ [F/m] . h: [m] . r : 7 X;H*ig|5<7)ij^@ ( 

Btmpo^g) Cm] . V : y x;i'tren^jn-r'S>i&mBE [v] x^-h<> « : y x;i/5^t>t^i^ 

[0 1121 

{4. i£Ii)ytp<-X*;^5fem<^ffi^#^4-R [m] i:>IE^i-*fc. 
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1^1 91 

^"^^kR (8) 

1.5~8.5®ffi<^'(fi* t 19. # < 0:^^5@JS^#x. e>^L^o (P. J. Birdseye 
and D.A.Smith, Surface Science. 23 (1970) 198-210) o 

u<Dwmm^s [m^] t-r^ht. 
im 0] 



(7). (8). (9) 19 a = 1 t:feV^T, 
[^2 1] 



(9) 



P = 



_ 2^ F _ SgpK^ 



(10) 



[0 1 1 3 1 
[^2 2] 

[^2 3] 

P>Ps (12) 

c:c^M#^J:J9> Vt d<^IB#«-*i6*i:. 
[ii:2 41 




(13) 

76-*(±mo«®mJE^:4-x.;i>o -r^^t>. ^ (6) i^XZ^^ (13) J:>), 
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1^2 51 



Sod V 



(1) 



[0 114] 
[0 115] 

m2 6] 

£ 

T = — 

O- (2) 

WiW(OmW.^e i 1 OPym. WLi^mM^a^ 1 0-^ SXm^rU^-t^ r = l. 8 
5 4X1 0-«s e cfc'Sj^o ife;&v^{±, Ba|ft^^lt^=S: f c [Hz] t-t^ii. 
m2 7] 

-^c ^ (14) 

o iOti, >'X;Vij^@2 ywin^ mBE5 0 0 Vll<^J»'g-. y X;VF«3?i£fiGti 1 O'^^mV 
s t*«t?^*;&«. ±|E<^^<D?gE#:0:^-^, 1 0 k H z ■eOI^i:m;&^^tfe>SrOT' 

. i^^i-eoft/MittHfin 1 0 f 1 (7 h V y 1 f I = 1 o-^« 1 ) mm^M^ 

[0 116] 

tfz. mu^. mm.ntfzitmmn<D&u^>)^v-izmm:Lx^mr^ I KLx i> 

aiiE# 2004-3081109 
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[0 117] 

«9. y X)\^p^mi^3 t(omKmn^fifzmK-^^wi}\i^fi^o ^ommi b<D^mit. Eiec 

trowetting ^^^mmir^-^ztd<Dmm-C^^o -h^^mJ^d*^X;V=|-#^1-^M#tC 
[0 118] 

^L/c^<^-e*;?>o «^mS^?IS?Wili:m^^^^X;vt L-C. 1311.11114,11118, 

mi 9 KmLfzmi^-^ia^y ki 0 3<^)^x;h i o^^v^/io x;i/ic;&^nej£v^ 

(V) , fP*n«ffiMt!l^ (f ) <D^firfi<Dmm.K^J:^. ■etL-PtLt'^*-^<^^#=£:^ 
[0 1191 

t T ftt ffi O f:: i6 i± , ^^m±(7)m#X' ^ v> t Btm L ^ t a — 5e<^ISS^^#Ec 
EcJgiLTt^otttffifiEil-eafe'i.o ga^mi^EcJy.±i-*t?*>ithai"Br*gm#5li]Kt-:fev* 

-c, yx;v^:^^is^ (h) tenjjpmjE<^^ii>i (v) (om^^t. i3i3t>^ajtf?!iorsi#**^ 
immm 1 ] 

[0 12 01 

1 Tfi, ^-'%wfm<r>m'mL^\mimL^^m. \ o i «rfflv^/>:o y x;n i o 

;H 1 0{i*'7:^^t L, yX;n l 0Ol*lf(5ii# (ithffiP 1 1 2 Oi£#) {4 2 [//m] 
i:L, i^ii^14*5^1 0 2 t L-C:j!;*7X^:K^:ffiv^ yX;H 1 0 O^Jg^^?, Wtt»*t 1 
0 2 (^)M 1 0 2 a 1 7?<^gg«IS: 1 0 0 m 2: L^Jto 
[01211 

:>^tc, ^Mmeit (Trek tt^OModel347) ^fflv^T, 1 0 2 t LTfflv>^ 

Cli-e, ij®&BI3mmMiiit?SS!tci 0 0^. \ 0 0 ,*0^&^t>tOtM 0 0 0 O^l:: 
V] -C^)!), ft/h-ffiVminti 10 0 [V] 4'ra^Vmid{4 2 5 0 [V] m 

^MVlmax-minl {4 3 0 0 [V] t^tb^fZo 

[0 12 21 

-?-LT, ittmmjEenin¥^«E=^m#^ 1 o 4 (^^-^^je^pm i o 4 at?epin-r^«ffi 

Vs=l:^l <7)#^#iclg^L, yX;n 1 0;5-f>:^9XS^Ml'rS]ttT?S#^ti:mL. 

;vi 1 0^#t!j^-tir'5.-^i:t^ioTTK#:tiJ:^^=Sr:*^7X^;^cD^®tc/N°^-->^L/:: 
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[0 12 3] 

mi] 





Vs 


Vs— VmUl 


Vs/VlnMK-mlnl 






600V 


350V 


2. 0 


10% 




1000V 


750V 


3. 3 


7% 




400V 


150V 


1. 3 


55% 



[0 12 4] 

^l:6-<bt»3&--S idl'^fr (a) . ^# (b) X-HmmVsi!)^^ (A) 1-#|7tLT:fel9 
^ ^# (a) ■r-{i^i|ii<^^i&^n 0%t/jN$<. (b) 'Ci>mU<D^W}:^^7%t/h-^ 

ii^^fzo (c) T'{imSVs>0-'^ (A) =^?i/c$-r> MoM5&^'5 5%t:^i7i/-o 
/Co ^<7)J;^tc. ^^4^ (a) , (b) -e{±?£#:<Oliaii^— t;6>'tr§> -fiSt^ 

[0 12 5] 

mmmxii. m~mmj^m<Dmmm.d\mmm±iiimm:i o i^^v^/ro yx;n i o 

;H 1 0{±>!f7Xt!it yXjH 1 0<^(*I^]i:=g (StffiP 1 1 2<^E@) {±2 iftm'] 
tL. ^«^ft*#l 0 2 t LT;?f9XM^fflv>. y X;H 1 0 e>i^#ttlfe*t 1 
0 2 60® 1 0 2 a ^ X-OSeSi^r 1 0 0 m b/Co 
[0 12 6] 

m^. :ff7^mm(Dmmm^<7)Mizmvm^xii7 0 [v] -e^t?. ft/h'(itvBin{4-2 0 [ 

V] 4'M^Vmidti2 5 [V] T-afeiJ. miSHVuaz-mini 9 0 [V] t?*o/: 

o 

[0 12 7] 

^LT. i!ttBmBEeiiijn^^*^m#^ 1 0 4 <^^#mJEefiw 1 o 4 a-eepini-smEE 
Vs^^2<D#^#^cis^L^ yx;n 1 oii-h:ff^:^mmz^ifrm^^fitmL. yx 

;vi 1 0 4-^»$-fr'S^^twioT?iK#:t::J:>2)^^*'7>^^^O^Mt-^-«^'-->^^U/; 
o -e-L-C. HifeffOl fcIWI:^tc, :«'7:;^^«<DMtc/>'^->'->^r§^/ijgtOi|@<^^S|,:J: 

ftMLfCo ^<^lIISO^»'^>^2 tC^L/lo tfz. V s/Vloax-minl "fe^*?). -^tL«>^2 

[0 12 8] 
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Vs 


Vs/Vlm^-mlnl 






400V 


4. 4 


6% 




600V 


6. 7 


3% 




1000V 


11. 1 


1% 



[0 12 9] 

m2i!f-hibit}^^X^iZ^^ (d) , |fe# (e) , (f) -eti^SVs**^ (A) «r 

mtz LxiB 19 . ( d) Timm(7)^m^e%tyh^ < . ^fi^ ( e ) r-tij^ipio^tt:*^ 

3%t/b^<. ^# (f) T^iiii^ililCD^iJi^e)^! %^/h$:d^<>/Co V s /"Vuax-min 

3 ] 

[0 13 0] 

mmM3x-ii. m~mmmm(Dmmm.'Bmmiif-i±mmm2 o i^r^v^^^o yx;n i o 

0 {i5{r7;^S!it yX;H 1 0 (DrtM® (IthfflPl 1 2C01£@) fi2 [//m] t 
j^j^14^#i 0 2 L-C55f7;^^=if =^fflv^. yX;vi 1 0 (O^W^hfm'&LmU i 02(O 

M 1 0 2 a t X<D^m^ I 0 0 fimthfzo 
[0131] 

:^9:^«oS®miiom:^#Vmax{i7 0 [V] T-^i?. */h'f!lVn>in{±- 2 0 [ 

V] -e^t?. ttl^1iSVn.idii2 5 [V] -e^l?, m&MVlmax-minI {i9 O [V] X^^fZ 
o 

[0 13 2] 

-euT. i!tmmjEen:!jn¥^*=^m#^ 2 o 4 o^-^mjEfMnfu 2 0 4 atren*n-r^/^'-r 
r7.ms.V\t^ /N*;i'y?.mKenM2 0 4 b-cenj!jn-r^^-«>'v>^mJEV2^*3o#^#t^i£ 

5gL> yX;H 1 0*#i6$-*ooy?;i/;^mJEV2=S:epjEiDi-S^ii:=S:2 5 0lBl#«9 3Ei-^ 

tirj:oTyX;n 1 0 3&*ib3tr 7:^^1^161 it T Lt: 2 5 oiiiiffiL^ mn 
\zXhYyY^if^:^^WL<D9M\'^^^~=-y^'Lfzo -tLX, *'^x*;^<^)^®^z/^":^^ 
->=->^-^fitiVy V^<D^W}^^-^ibfZo vm.(D^Vj^iiU3K^LfZo 

> ^^»/*icov>T{±. v-^-wmm m^^^t^-^y^^M) xvy y^mMx^. 
yi:¥imhM.-^£'Lxvy Y<Dmmii^h^n-im^mm\zi,oxvcm\^. t\im\^fz%m.<r> 

[0 13 31 
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1^3] 



u 


CM 
r— 


00 


00 


IO 


> 
+ 


350V 


450V 


-100V 


250V 


> 


350V 


350V 


350V 


350V 


> 


> 
o 


100V 


-450V 


-100V 






, — \ 


5 


3 



[0 13 4] 

mSTi^hi^-A^^ X'^liZ^kn- (g) ^ (h) . ^# (i) . ^ft (j) (7)^i^X-i>[± 

T>^mJEVi+>'^*;v;^mBEV2) <^)-9 *>Oi!?*< t 'fc— (a) omJEV8=S:#l^tT 
v^-So (g) T'{iK';/ 2%fc/h$<. (h) T-(±^i()^>i^8 % 

i:M^^/^§<^ (i) -CitMW}mib^S%t/b^ (j) -e}±«$^«5 % 

K4^^i}-^fzo ci(7)i^t::, ^# (g) ~ (j) x-iimi^<o\±iiiMi^-'^i,z-t^^t-/i^X- 
fiSm:oTT^#<^i!i:ffi^^7&«^C^c: t ?SrE&ih-t^ifc76*-e^/co *:fe> (g 
) i:i5tt^^ttWflb<^#^# (h) (j) J: 19 'fc:^^:*-ofcO{±. ^NMT;^mEV 

•tJ:^=Sr^^^?^<0/'^•;^;<>mBESrl^hffim=6il 0 7tcEnJn-r*^:^v>t#x.P>tL*o #bf1^ 
(j) X'lt (V1+V2) ;5«Vmidi >9 ^>:fe§ <H Vi*«Vmid J: 0 ^>/>$v^7ta6, 

l^M^ 4 ] 
[0 13 51 

mmmAxii. m-mmMm<Dmm^3mw.^i±m'mm:2 0 i=S:fflv^/;o yx;n 1 0 
izm^-r^mmi^^'j-^'itjfzm^^^tmowii-y^-^y ^m^k yx;n 1 

Oiiif9:^mt\^. yX;n 1 OOrt^itS (fttmPl 1 2 OE=g) {i2 [//m] tL. 
i^m^^l 0 2 LT:^^ ;^ 36^=1: fflv\ yX}]^! 1 0 (D^l^if-h^^mif I 0 20 
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M 1 0 2 a t X-(DmMi: 1 0 0 m t L/Co 
[0 13 6] 

:«r9^«(^OTmteOft;^'(tVMax{±7 0 [V] t^^ij. ^/h-ffiVainti- 2 0 [ 

V] X^i). >*'K^Void{±2 5 [V] X^^. m^MV|max-min|{i9 0 [V] X'^cTt 

[0 13 7] 

-etr. id:mmKentra#s*=^ii^S2 0 4 <7)^#mjEen w 2 0 4 at^enip-r^s^NM 

T^^mJEVi^:^ ^^°;^>^.mJE»SIS2 0 4 b Te^iat-^^^°;^:^mJEV2 ^^4 O^^fti'^ 
JfeL. yX;n 1 0=&#t&^-itoo/N-;i'y(.mj±V2=^ep;!)n1-^^ t=^ 2 5 0IH^i9:iIi-i 
i:irJ:oTyX;vi i 0i!)^h:ff^:^mM\zj^i1rxmi^^WmtLX2 5 OliIithffiL> 

->^>i^$tL^c F-y h#<^^ii)^^^M^!l3 i:IW|«|tc^a67to h#<7)^W'b^4 

V2 I ) ■C:fe§V^:^^, Vlmax-.inl ^:<^ib (Clit?, I (V1 + V2) 1/Vlmax-min 

[0 13 8] 
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niini 


to 


CM 


0. 8% 


c 
1 








1 

E 








> 
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00 

csi 


to 




+ 

> 


250V 


500V 


1000V 




350V 


600V 


1100V 


> 


AOOL- 


-100V 


-100V 



















[0 13 9] 

^4-A>hi^7!)^^ Xviz^^ (k) . ^# (1) ^ ^# (m) (^'fBTtL-e^thmmMl 0 7 

/^';^;^mJEV2) *><Oi:i'^^ < i: (A) omaVs =S:?S/i Lrv^^o (k 

) -ett K-;' hS<0^1ft^7&*5%t/jN$ <> (1) t?{±^«j3^:d*2%t||tw/h$ <. ^ 

(m) -Cfi^S&^y&^O. 8% tMi'/h$:6-of^o ^Oi^H. (k) ~ (m) X'li 

-r^^t-d^X^fZo tfz. I (V1+V2) I /V|Bax-min|5&*:^# < ^-St^IOtL-C^ilj^ 

:6M>$<^»)^ I (V1 + V2) I /ViD.ax-ini:6*5£l±t?*^<^7&*lEfiL<. Mt:: 1 0 

mmm 5 1 
[0 1 4 01 

^ife^j5o^# (n) m^%mMm<Dm%m.'^mm^'it^^m.z 0 i^^v^/^o 
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^# (o) > (p) . (q) . (r) -Cfi. ^|2g^M5^S^^»m«R?IMfe[#: 

ithffi^tti 0 1 =^fflv^?to 1114^ (s) x-\i. mmmmMm<7)x^^j:mm^4 0 stmmL 

TV>*v^»mtR?IMfgt#l±a^g4 0 I'Srfflv^y^To mfKD^n^ (n) (r) T-fc^ 

1 0 li-ffy^mt L. 1 l 0<D]HUU^ (n±tBa 1 1 2(DlS.^) ti 2 [/.m] h L 

, 0 2 t L-r:«r7 7.*^=^ffiv^, yX;H l O 0^^;&-e«'tt**t l 0 2 

<^M1 0 2 a t t?<^liiSiSr 1 0 0 ;/mt ty^To 
[0 1 4 1 1 

tfz^ mmmi tmrni^msmi^mm^^x^ i^mnm^i o 2 1 LTfflv^^:^*^:^;^ 

B^. >{r9X^«o^MmficDft:'cffiVmax{i3 0 0 [V] -eabi?. ^/h-fitVaiinti- 1 0 
0 [V] "tr-gfllVBidJi 1 0 0 [V] t?*fe«9. m^MVimax-Dini{44 O O [V] 

[0 14 2] 

(n) -e{4. ±5 0 0 [V] ^ mwi^i [kHz] (D^Mm&^^mm&mu^^ 

3 0 5 (CJ:-oTia:Iiim=^l 0 7 IcMLoo, Kl 0 3 ^r^^^X^^tc^j-L 

[0 14 3] 

(o) -eti. i^m^4 0 5 ^:LTgei5cm:&^o^m7*7v (r^vx^^^^tt^ 

(^y ::^X/N'-^') .=£r^v^fco c:<^l^mS4 O 5 ^rr^r^x^lcMbTjtS-T* t icj: o 
[0 14 4] 

(p) -eJi. l^mH 4 0 5 i: L-C3n:hiS:m:^^<7)^^EmJEepSnMl^^fff 
tt^-J^>'Xilt<7)S J -S) ^Mv\ 3 3 [Hz] iiLfvTo C(^^mfl 

4 0 5 t55r9X|g^trMLTjt*-r*C:fclcJ;cT. 7>^*^<^OT^#=S:^muyJ:o 

[0 14 5] 

(q) T-{i. ^111^4 0 5 1 Lxnm^^ i-^m.ij^(7)^m.m,mmnmm'm^ ( 
-> mm^^^^ttii<^ z a p p ) ^m^^. s^i.z^mm^Wi^3 8 [kHz] tu/io 
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